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large more upon it, as the mind will have discovered by this
time the method of proceeding with tools or articles of any
description requiring a great amount of labor and time to
make them; and where there is great danger of their break-
ing in hardening. The same or similar methods will have to
be adopted in all cases where large masses of steel require to
be hardened, if we wish to obtain satisfactory results.

The information here afforded, coupled with the work-
man's own experience and ingenuity, will doubtless be suffi-
cient to prevent his finding difficulty in forming for himself
any particular idea upon the subject he may want; conse-
quently I will now pass on to the process of hardening and
tempering.

In the process of hardening steel, water is by no means
essential, as the sole object is to extract its heat rapidly, and
the more sudden the heat is extracted, the harder the steel
will be; consequently, those substances which act most sud-
denly upon the steel will produce the greatest effect, though
they will not always produce the most satisfactory results,
for intense cold has a very unfavorable effect upon steel.
Good cast-steel receives by sudden cooling a degree of
hardness almost equal to that of the diamond, and almost
sufficient to cut, or make an impression upon, every other
substance; and, when of the best quality, and the hardness
not carried to extreme, a certain amount of tenacity is also
combined with the hardness.

If steel is heated to a red heat, and allowed to cool
gradually, it becomes nearly as soft as pure iron, and may,
nearly with the same facility, be worked into any required
form. If steel be too hard, it will not be proper for tools,
or instruments of any description, which are required to